Osteochondritis dissecans is a lesion of subchondral bone with subsequent involvement of the overlying cartilage. Although the etiology of the disease is unknown, mechanical, traumatic, and ischemic etiologies have been suggested, in addition to developmental and genetic factors. There are several treatment options depending on the stage of the disease and surgeon preference. The use of a fresh osteochondral allograft for treatment of a lesion of the femoral condyle is relatively new, and we report its use in a unique situation involving identical twins who both presented with osteochondritis dissecans of the same anatomic location within 2 years of each other. Since these were identical lesions in identical twins, this commonality supports the suggestion that some genetic component may be present in the etiology, especially in this situation where a genetic connection existed. We recommend genetic studies to determine the extent of genetic influence on the disease.
Introduction
Osteochondritis dissecans (OCD) is a lesion of subchondral bone with subsequent involvement of the overlying cartilage. The disease occurs at the physes of long bones, in the talus, and most commonly in the knee, particularly the medial femoral condyle [9, 12, 16] . Diagnosis is generally possible with conventional radiographs, but surgical treatment is best guided by proper staging via MRI [7] . Although the etiology of the disease is unknown, mechanical [18] , traumatic [3] , and ischemic [11] etiologies have been suggested, in addition to developmental and genetic factors [4, 9, 15] . Mechanical and trauma occur in areas that are easily damaged [3, 18] . Ischemia, on the other hand, has been suggested for areas that are not susceptible to injury [11] . Genetic and developmental factors are still relatively unstudied, but it has been reported as a cause by Woods and Harris [23] in identical twins and by Kenniston et al. [14] in fraternal twins. Our two cases add to the literature to help support the idea that there may be a genetic predisposition to OCD.
Case Report
We report identical twins who both presented with OCD of the left medial femoral condyles. The condition in both patients was treated with the use of a fresh allograft. Both twins agreed to be included in the study.
The first twin (hereafter referred to as T1) was an active and healthy 17-year-old boy who complained of left knee pain, swelling, and occasional locking. He reported experiencing these symptoms after sustaining a loading and twisting injury playing rugby. Upon further questioning, he Dr. Wilkins is the medical director for Allosource, Centennial, CO, a company from which the allografts were obtained. This author certifies that he has or may receive payments or benefits from a commercial entity related to this work. Each author certifies that his or her institution approved the reporting of this case report, that all investigations were conducted in conformity with ethical principles of research, and that both patients were informed the case report is being published. admitted to intermittent discomfort in his left knee since middle school.
Radiographs and MRI were obtained for T1 when he presented to our clinic, which revealed an osteochondral defect of the medial femoral condyle and multiple loose bodies ( Fig. 1 ). Arthroscopy was performed and the defect was 2.5 9 2.5 cm (Fig. 2) . The loose bodies were fragmented and well worn and the surgeon believed they were not appropriate for reimplantation into the defect. Instead, because the defect appeared to be filled with fibrocartilage at the time of surgery, simple débridement and loose body removal were performed.
The patient's postoperative recovery was routine, but he received little relief from the procedure and continued to have pain and swelling in the left knee. Three months later, T1 was again examined and judged a candidate for a fresh osteochondral condylar transplant and an appropriate graft was acquired (AlloSource, Centennial, CO). A medial patellar arthrotomy was performed and exposure was obtained under tourniquet. Sharp osteotomes were used to resect the necrotic bed around the area of the OCD and a small burr was used for fine débridement of the bed down to bleeding bone. Length, width, and depth measurements of the defect were made. Bone wax was then placed in the defect to produce a model for size and shape of the fresh osteoarticular allograft. The allograft obtained from Allosource was cut to a size slightly larger than needed with a sagittal saw from a contour-matched aspect of the allograft femur. A press fit of the allograft into the femoral defect was produced by trial and error with careful débridement. Range of motion was evaluated to test allograft stability. Allomatrix 1 (Wright Medical Technology, Arlington, TN) was used to grout the bony interface between allograft and native bone, and five Orthosorb 1 pins (Johnson & Johnson, New Brunswick, NJ) were placed in a divergent pattern for fixation. Nineteen months postimplantation, he had returned to playing basketball without pain, swelling, or a decrease in function.
Two years after his twin first presented, at the age of 19, Twin 2 (hereafter referred to as T2) also presented with left knee pain and swelling. Although he had no history of acute trauma, he reported symptoms for a duration of 1 month.
T2 had radiographs and MRI performed, which revealed a 2.8-9 2.1-cm osteochondral defect of the medial femoral condyle. Arthroscopic fixation was performed at another institution and his postoperative course was routine. Five months postoperatively, his pain, swelling, and locking returned. MRI showed the osteochondral fragment had become displaced (Fig. 3) . Arthroscopy was performed at this time and a loose body was removed ( Fig. 4) . A large defect was discovered and débrided, although no microfracture or drilling was performed. At this point, he was referred to our clinic for consideration of a fresh osteochondral allograft, which was implanted in the same fashion as T1's graft 6 months later.
Both twins received left medial femoral condyle fresh osteochondral allografts for OCD. Standard surgical technique for a fresh osteochondral allograft and postoperative protocols were utilized identically in both cases.
Seven years after surgery, T1 reported a Musculoskeletal Tumor Society (MSTS) score [8] of 100%, with bony healing of the allograft to host bone visible on radiograph (Fig. 5) . T2 also reported a MSTS score of 100% 5 years postoperatively and also showed radiographic incorporation of graft to host healing (Fig. 6 ).
Discussion
OCD can be a debilitating problem leading to premature arthritis and substantial pain. Although the etiology is not entirely understood, genetic factors, along with mechanical, traumatic, and ischemic etiologies, have been suggested to play a role in the disease. We encountered a unique situation with identical twins who both presented with OCD of the same anatomic location, thus suggesting a genetic influence in the etiology of OCD. The incidence of bilateral OCD of the femoral condyles has been reported at 30% [2] . In our situation, both twins presented with OCD of the left side and one twin presented with a bilateral occurrence. Our findings support those of Petrie [17] , who also suggested genetics play a role in the formation of OCD. However, in that paper and our study, genetic causation could not be established. We suggest identical twins offer an excellent opportunity to examine the possibility of a genetic predisposition for OCD and more genetically related patients should be investigated to determine what the role of genetics is in OCD.
There are several treatment options depending on the stage of the disease and surgeon preference. These vary from nonsurgical treatments, such as protected weightbearing, to subchondral drilling of the defect, fragment fixation, fragment excision, arthroplasty, or the use of an osteochondral autograft or allograft [1, 5, 6, 13] .
Osteochondral allografts have been transplanted since the early 1900s. Lexer [15] first described harvesting osteochondral grafts with immediate implantation. A study by Williams et al. [22] suggested the optimal time of implant was between 17 and 28 days after harvest if the grafts are in a cell culture medium or simulated environment. This time period allows for examination of bacterial cultures and serum immunoassays to reduce the risk of transmission of disease while keeping the allograft chondrocytes viable. The use of a fresh osteochondral allograft for treating a lesion of the femoral condyle has been previously reported [21] although we describe its use in a unique situation involving identical twins with the same lesion in the same location. Unlike frozen allografts, the fresh allografts in this study had never been frozen and were obtained from the donor and implanted within 14 to 28 days. The use of a fresh allograft for the procedure is relatively new and is recommended as chondrocyte viability is higher (95%-99%) than the use of a frozen graft (50%-70%) in this procedure [10, 22] ; the higher chondrocyte viability helps with healing of the defect and merging with the host bone [5, 10, 22] . The technique is limited in that the time required to find a matching allograft can be several months, but allograft transplantation is a one-stage procedure, unlike autologous chondrocyte implantation, and fresh allografts have been used with great success by the surgeons at our clinic [19, 20] . A similar procedure, osteochondral autograft transplantation, uses bone from the contralateral knee or a nonweightbearing area of the same knee, but the amount of material that can be used is restricted and chondrocyte viability is limited compared to the method used in this procedure [10] . We describe an unusual situation of OCD in twins and present a possible surgical method for treating the condition.
